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Preparation and application of solid lipid nano—particles
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na; 2. College of Pharmaceutical Science Zhejiang Chinese Medical University Hangzhou 310053 China)

Abstract  Objective To review the latest research progress of the solid lipid nano-particle. Methods Domestic and foreign
representative literature information of solid lipid nano—particles and its application were analyzed and summarized. Results Many
kinds of preparation methods of solid lipid nano-particle had advantages and disadvantages the high pressure homogenization technique
and micro-emulsion method were recommended. Adjusting preparation parameters could be adjusted drug encapsulation efficiency and
drug delivering curve. Conclusion Solid lipid nano-particle was a kind of excellent performance which could be promising new drug
delivery system.

Key words solid lipid nano-particles; physicochemical properties; preparation technology; application

1.1 SLN
o 0/W (
N . o 90 )
( solid lipid nanoparticles SLN) ' . SLN N SLN
. @D
0 % @ ®
o SLN 10 ~1 000 nm i
> 1.2 SLN
1.2.1 SLN
° o SLN

o SLN )\ ( . )‘

1 SLN SLN

(19829 . Tel: (0576) 85199450 E- °
mail: aixiaol3579@ 13. com. 1.2.2
. Tel: (0576) 85199450.
SLN



2012

9

25 30 5

332 Journal of Pharmaceutical Practice Vol.30 No.5 September 25 2012
SLN o ’
o *OW/0/W
- SLN 208.7 nm Zeta -38.5 mV
54.4% o 65.7% 2 . o
1.2.3 SLN ’ - PEG
N Brij 78 Myrj 53
o : Myrj 59 (162.0
SLN +67.4) nm (50.2 +28.9) nm  (326.8 +195.2) nm.
2.3 (‘high pressure homogenization)
SLN v
SLN, ! (100 ~2 000 Pa) (1 000
SLN Pa )
; SLN ( 1 000 km/h)
0.5h o
o ( hot homogenization technique HHT)
1.2.4 SLN ( cold homogenization technique CHT) .
N 3 D
. ’ 1e)
SLN ( LHSSLN) LH HE)
4h LH-SLN “ . ’
i 8 h 53.4% SLN ( LH-SLN) o
72 h Feng "
91.5% . SLN ( VB-SLN) 150 ~350 nm
o ¥ 80% 6.6%
48 h
VB o
0.5.1.3.4 h 14.35. 2.4 - ( multiple emulsion-solvent
7.64.3.95.1.45 pg/g  2.74.1.73.0.93.0.45 pg/g diffusion technique)
3~5 & SLN

2 SLN
2.1 - ( film-ultrasound diffusion)
7 —_—
( OA-SLN)
N (62.0 +10.3) nm
98.29% 8.17%
2.2 - ( emulsification-solvent e—

vaporation technique)

o

o Yassin
12 5_
20. 90% 69. 09%
L IFN-«
83.7% o
2.5 (‘hot melt ultrasound method)
SLN
SLN . o
152.3
93.68% 72 h 71.84% 4 C
2 o
Venka "
60 ~ 380 nm zeta -23 ~

+33 mV Higuchi o



2012

25 30 5

2.6 -

sound method)

( solvent emulsification-ultra—

F-68 -80 -
110 nm 22.56 mV 80%
2.6%;4 C .
2.7 ( microemulsion technique)
65 ~ 70 OC N S
2~3<C
SLN o

Journal of Pharmaceutical Practice Vol.30 No.5 September 25 2012 333
3~5 . Ye " N
- Ac—
tarit-SLN; Actarit-SLN
6.31% 16.29% ( P <
0.01); Actarit-SLN
( RES)
3.3 SLN
) 2" A
SLN A
1/2 o
(P <0.05) A SLN
SLN. Mao 3.4
17
» 2006 FDA Nekt—
SLN. ar/ / -
3 SLN Exubera
o SLN
3.1
N N N o Liu &
Ins-SLN o
o SLN
SLN
. 18
o SLN
(389.1 +£113.6)
nm (-29.8+3.2) mv
(42.3+6.4) % SLN 0~48 h
259.8%; -
3.2
SLN

2.8 IU/kg Ins-SLN

24h 36 h ;

36. 96 % .44. 40% . SLN

SLN

( 368 )



2012

25

30 5

368 Journal of Pharmaceutical Practice Vol.30 No.5 September 25 2012
0.9% 2
6 h 4 ) S . 3 :2002:65.
3
’ S. 24 :2001:879.
3.2 : \
’ J. 2006 23(3):159.
. 2 5 . HPLC
( TLC) J. 2008 12(2):120.
2.0% °
J. 2005 16( 15) : 1175.
HPLC 7
° J. 2008 17(2) :90.
8 M. 15
[ 1 2003:524.
1 M. 20114242
1993:1567. 20120327
( 333 ) homogenizer J . Exp Therm Fluid Sci 2007 58( 11) : 148.
. .DNA 11 Feng Wb Jian Yb Yu S et al. Studies on PEG-modified SLNs
loading vinorelbine bitartrate ( I) : Preparation and evaluation in
vitro J . Int J Pharm 2008 359(12): 104.
12 Yassin AE  Anwer MK Mowafy HA et al. Optimization of 5-
SLN flurouracil soliddipid nanoparticles: a preliminary study to treat
o SLLN colon cancer J . Int ] Med Sci 2010 7(6) : 398.
. 13 LiS Zhao B Wang F et al. Yak interferon-alpha loaded solid
lipid nanoparticles for controlled release J . Res Vet Sci 2010
[ )| 88(1): 143.
14
1 Wissing SA Kayser O Muller RH. Solid lipid nanoparticles for . 2010 27(5):
parenteral drug delivery J . Adv Drug Del Rev 2004 56(1): 335.
1257. 15 Venka TV Manjunath K. Preparation characterization and in
2 vitrorelease kinetics of clozapine solid lipid nanoparticles J . J
b 2010. Controlled Release 2004 95(3): 627.
3 16
] 2010 7(27) :595. D . : 2008.
4 17 Mao SR Wang YZ Ji HY et al. Preparation of solid lipid nan—
I 2004 8(39) : 605. oparticles by microemulsion technique J . Yao Xue Xue Bao
3 2003 38(8): 624.
] 2010 18
45(6) : 440. I 2008 7(30) : 698.
6 19  YeJS Wang Q Zhou X et al. Injectable actarit-doaded solid
I lipid nanoparticles as passive targeting therapeutic agents for
2008 39(5) : 696. theumatoid arthritis J . Int J Pharm 2008 352(12) : 273.
7 20 A
I 2007 28(5): 472. 7. 2010 19 (5):
8 427.
I 2008 28(24) : 2081. 21 LiuJ GongT FuH et al. Solid lipid nanoparticles for pulmo—
9 - PEG nary delivery of insulin J . Int J Pharm 2008 356( 12):
J. 2000 35(8): 333.
622. 20114244
10 Fredrik I Christian T. Analysis of the flow field in a high-pressure 20120323



